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CognitionVocational functioning is markedly impaired in people with schizophrenia. In addition to low rates of em-
ployment, people with schizophrenia have been reported to be underachieved compared to other family
members. Among the causes of this vocational impairment may be cognitive deﬁcits and other skills deﬁcits,
as well as social factors impacting on opportunities for employment. In this study, we examined two separate
samples of people with schizophrenia who differed in their educational and social backgrounds. We com-
pared personal and maternal education in people with schizophrenia attending an outpatient rehabilitation
facility (n = 57) or receiving outpatient services at a VA medical center (n = 39). The sample as a whole
showed evidence of decline in vocational status from their best job to their most recent job. Patients attend-
ing a rehabilitation facility had completed less education than their mothers, while the VA patients complet-
ed more. Differences between personal and maternal education predicted the difference in status between
best and latest jobs in the sample as a whole. VA patients were more likely to be living independently and
performed better on a measure of functional capacity than the rehabilitation sample. These data implicate vo-
cational decline in schizophrenia and also suggest that this decline may originate prior to the formal onset of
the illness. At the same time, vocational outcomes appear to be related to social opportunities.
© 2014 Elsevier Inc. All rights reserved.1. Introduction
The relationship between socio-economic status and schizophre-
nia has been the subject of much research. Disability in everyday
functioning is common among people with schizophrenia and many
people with schizophrenia are part of low socio-economic groups.
For instance, in a 2008 survey of VA patients with schizophrenia
(n N 92,000), more than 95% were either earning income under the
federal cut-off for poverty or were receiving 100% service connected
disability (VA disability information, accessed September 20, 2008).
The origin of reduced socio-economic status has been discussed for
decades. One suggestion is the social-drift hypothesis, which argues
that aspects of severe mental illness lead to reductions in social at-
tainment. Among patients with schizophrenia, it is widely known
that unemployment and receipt of disability compensation are quite
common (Harvey et al., 2012a) and that, compared to other mental
illnesses, schizophrenia has the highest total burden of social disabil-
ity (Murray and Lopez, 1997).and Behavioral Sciences, Uni-
th Street, Suite 1450, Miami, FL
).
rights reserved.Educational attainment is a potent predictor of social class in
Western cultures. In patients with schizophrenia, educational attain-
ment has been studied as a measure of premorbid function as well as
a predictor of outcome in schizophrenia. Individuals with more edu-
cation have a later age of disease onset, lower levels of psychotic
symptomatology, and better global cognitive function (Swanson et
al, 1998). With regards to symptomatology, the effect of education
on positive versus negative symptoms is inconsistent. Generally,
more years of education are associated with reduced negative symp-
toms in ﬁrst episode (Heydebrand et al, 2004) and chronic patients
(Swanson et al 1998). Our group and others have shown that
premorbid educational attainment is signiﬁcantly related to current
functional status (Harvey et al, 2006). In later analyses of a different
sample of patients, we found that education exerted its inﬂuence in-
directly on reduced real-world functioning through its association
with cognitive impairment and not in a more direct manner (Gould
et al., 2012).
In addition to premorbid educational attainment of the patient,
parental education and low familial socio-economic status may
also be risk factors for poor outcome in schizophrenia. This model
has been presented as the social stress hypothesis. As schizophrenia
occurs more commonly in children of parents with less education,
such as in immigrant and/or urban families (Weiser et al., 2007;
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in low socio-economic status environments only to end up even
lower. The typical hypothesis for these ﬁndings is that poverty
and its consequences increase life stress, and is often associated
with abuse and neglect, which in turn increase the risk for develop-
ing a variety of psychiatric conditions, including schizophrenia
(Schafer and Fisher, 2011).
Cognitive impairment in patients with schizophrenia is substan-
tially associated with social impairment and functional outcomes, in-
cluding employment, independent living, and everyday functioning
(Bowie and Harvey, 2005; Fett et al., 2011). Meta-analyses have
suggested that cognitive impairment including reduced intellectual
functioning are commonly present prior to the onset of any other
symptoms of schizophrenia, more pronounced in the prodromal
phase, and clearly present at the time of the ﬁrst episode
(Woodberry, et al., 2008; Mesholam-Gately, et al., 2009). These re-
views clearly showed that that children who later developed schizo-
phrenia manifest intellectual differences as early as by 13–16 years
of age. Moreover, and relevant to our analyses, there appears to be
a signiﬁcant drop in standardized test scores from grade 8 to grade
11 in children who later developed schizophrenia, which is not
seen in the mentally healthy student population. Multiple academic
skills appear to be compromised prior to the onset of schizophrenia,
with these impairments greater in individuals who develop schizo-
phrenia compared to mood disorders (Reichenberg et al., 2002).
The effect of schizophrenia on vocational functioning and employ-
ment status in patients has been studied extensively. In a variety of
prospective analyses, competitive employment was predicted by
prior work experience, patient education level, cognitive impairment,
and social functioning (McGurk and Mueser, 2013). Moreover, pa-
tients maintaining full-time employment were signiﬁcantly better
educated and engaged in work tasks that were more cognitively com-
plex than patients who were employed part-time or unemployed
(McGurk and Meltzer, 2000). This possibly suggests that both
premorbid function and cognitive abilities affect employment status.
Furthermore, employment has been shown to be an important ele-
ment of treatment outcome, positively associated with symptomatic
remission and recovery and negatively associated with relapse
(Bryson et al., 2002). Among disability applicants with schizophrenia,
most remain impaired in occupational and other functional domains
despite symptomatic remission (Harvey et al, 2012b). Research
from the large-scale CATIE study (Rosenheck et al., 2006) found that
environmental and demographic variables were also associated with
employment outcomes. Being African-American and being a recipient
of disability compensation were stronger predictors of employment
than symptoms and cognitive deﬁcits
We analyzed results from data collected in the VALERO study (Val-
idation of Everyday Real-World Outcomes; Harvey et al., 2011;
Leifker et al., 2011) which aimed to reﬁne the assessment of everyday
outcomes in schizophrenia with a focus on the validity of rating scales
that measure treatment effects on real-world outcomes. We exam-
ined the lifetime history of vocational attainment of patients with
schizophrenia, comparing the status of their best and most recent
jobs while using several variables relevant to the social drift and so-
cial stress hypotheses, including maternal and personal educational
attainment, as predictors of the course of vocational functioning. We
also used indices of current cognitive performance and the ability to
perform critical everyday living skills (i.e., functional capacity) to pre-
dict vocational functioning.
We capitalized on the opportunity to compare two potentially dif-
ferent subpopulations within the overall VALERO sample. These in-
clude a sample of outpatients with chronic schizophrenia from the
Atlanta VA Medical Center and a sample of patients receiving struc-
tured rehabilitation services at an outpatient psychiatric rehabilita-
tion center. These samples are demographically different, in terms
of racial status, parental educational status, and current engagementin treatment. As a result, we were able to identify samples of people
with schizophrenia from different socio-demographic backgrounds
and contrast the evidence for the social drift and social stress hypoth-
eses in terms of prediction of the course of vocational functioning.
Using these quite different subgroups of people with schizophrenia
allow us to examine both constancies and differences in the outcomes
and their predictors across samples with wide variation in family
background and life experiences.
2. Method
2.1. Subjects
Study participants were patients with schizophrenia who were
receiving treatment at one of two different outpatient service deliv-
ery systems in Atlanta. All research participants provided signed, in-
formed consent, and this research study was approved by the local
IRB. Patients were either recruited at an intensive psychiatric reha-
bilitation program (Skyland Trail) or from the general outpatient
population of the Atlanta VA Medical Center. All patients with
schizophrenia were administered the Structured Clinical Interview
for the DSM-IV (SCID; First et al, 1995) by a trained interviewer.
All diagnoses were subject to a consensus procedure. Patients
were excluded if they had a history of traumatic brain injury with
unconsciousness N10 minutes, brain disease such as seizure disor-
der or neurodegenerative conditions, or the presence of another
DSM-IV-TR diagnosis that would exclude the diagnosis of schizo-
phrenia. None of the patients were experiencing their ﬁrst psychotic
episode. Substance abuse was not an exclusion criterion, in order to
capture a broad array of patients, but patients who appeared intox-
icated were rescheduled. Inpatients were not recruited, but patients
resided in a wide array of unsupported, supported or supervised
residential locations.
2.2. Procedure
2.2.1. Premorbid intelligence estimates
We administered the Wide Range Achievement Test Revised
(WRAT-III: Wilkinson, 1994), a reading ability test that has offered a
valid assessment of premorbid functioning in patients with schizo-
phrenia and has been reported to remain stable over time (Harvey
et al, 2006). The WRAT-III dependent variable was the total score
for words read correctly.
2.2.2. Clinical symptom ratings
Clinical ratings were collected with the Positive and Negative
Symptom Scale (PANSS, Kay 1991), a validated 30–40 minute in-
terview assessing symptomatology (e.g. delusions, hallucinations,
thought disorganization, hostility, depression, anxiety), which
yields several variables, including a total score which was used
in these analyses.
2.2.3. Performance-based ability assessments
We examined cognitive performance with a modiﬁed version of
the MATRICS consensus cognitive battery (MCCB, Neuchterlein et al,
2008). For this study, we did not include the social cognition measure
from the MCCB, the Mayer-Salovey-Caruso Emotional Intelligence
Test Managing Emotions. We calculated a composite score, the aver-
age of nine age-corrected t-scores based on the MCCB normative pro-
gram, as our critical dependent variable.
2.2.4. Functional capacity
We administered the Brief version of the UCSD Performance-Based
Skills Assessment (UPSA-B; Mausbach et al, 2007). The UPSA-B is a
measure of functional capacity in which patients are asked to perform
everyday tasks related to communication and ﬁnances. During the
Table 1
Demographic information and performance-based scores for two different treatment
sites.
Skyland trail Atlanta VA
N = 57 N = 39
N % n % X2 p
Sex (% male) 38 69 30 75 0.36 0.55
Race/ethnicity
characteristics
Caucasian 43 78 9 23 28.50 0.001
African-American 10 18 30 77
Other 2 4 0 0
Hispanic 2 4 0 0
Financially responsible
for residence (yes)
6 12 18 42 9.48 0.001
Current employment
status
Employed 13 23 5 12 1.28 0.26
Unemployed 40 73 34 88
Retired 2 4 0 0
M (SD) M (SD) t p
Age 36 (14.1) 47 (8.6) 4.69 0.001
Total education (years)
Patient 14.2 (2.9) 13.0 (1.7) 2.51 0.01
Mother 15.0 (2.8) 11.2 (3.0) 6.21 0.001
Educational difference 0.8 (3.5) −1.6 (2.6) 3.81 0.005
UPSA-B 75 (14.4) 82 (13.2) 2.87 0.001
Composite MCCB 39 (7.9) 38 (6.3) 0.68 0.75
PANSS total 62 (13.6) 65 (15.9) 0.96 0.17
Note. MCCB Scores are t-scores (m = 50; sd = 10). Maximum score on the
UPSA-B = 100.
e43G. Vargas et al. / Schizophrenia Research: Cognition 1 (2014) e41–e46Communication subtest, participants role play exercises using an un-
plugged telephone (e.g., emergency call; dialing a number frommemo-
ry; calling to reschedule a doctor’s appointment). For the Finance
subtest, participants count change, read a utility bill, and write and re-
cord a check for the bill. The UPSA-B requires approximately 10–15 mi-
nutes, and raw scores are converted into a total score ranging from
0–100 with higher scores indicating better functional capacity.
2.2.5. Functional milestone achievements
We collected information from patients, informants, and medical
records on the achievement of various functional milestones. For em-
ployment, we collected current and lifetime history of supported or
competitively obtained employment (either part or full-time) regard-
less of duration or reason for termination. In addition, we recorded
details about the current job, most recent job, and best job. Most pa-
tients were currently unemployed, but for those who were employed,
their current job was the one of interest. For each category, job status
was rated using the Hollingshead Four Factor Index of Social Status
(Hollingshead, 1975), which assessed vocational achievement based
on a structured rating of the quality and complexity of the job. The
highest level of occupation was measured on a scale from 1 to 9,
where 1 was equal to farm laborer or day laborer and 9 was equal
to senior manager, professional, or CEO of a large business. For resi-
dential status, we determined whether the individuals were currently
living without supervision and personally ﬁnancially responsible for
their housing (even if they used disability compensation to pay
their bills) using the methods we previously employed (Harvey et
al, 2012). Educational attainment was measured by number of years
of patient and maternal education.
2.3. Data analyses
We answered several questions with our data analyses. We com-
pared the two samples for demographic differences and performance
on the MCCB and the UPSA-B, as well as for the status of their best
and most recent job. We also compared differences between person-
al and maternal education and the relationships of those variables to
the status of the current and best job. These analyses were
performed with t-tests and chi-square tests. For correlational ana-
lyses, we examined the correlation between the job status and
educational variables and between the job status and the
performance-based MCCB and UPSA.
3. Results
3.1. Demographics
Descriptive information and assessment performance on pa-
tients is presented in Table 1. Both samples were predominantly
male and non-Hispanic. The Skyland Trail patients were more fre-
quently Caucasian (p b 0.001) compared to the VA patients. The At-
lanta VA patients were more commonly African American (p b
0.0001) and more likely to be ﬁnancially responsible for their cur-
rent residence (p b 0.001) than the Skyland Trail patients. More-
over, 60% of Skyland Trail patients compared to 15% of VA
patients lived in a supervised residential facility. Patients at Skyland
Trail had one more year of educational attainment compared to VA
patients and this difference was statistically signiﬁcant. Mothers of
Skyland Trail patients had signiﬁcantly more years of education
than mothers of VA patients (p b .001). Interestingly, Skyland
Trail patients had signiﬁcantly less education than their mothers
(p b 0.05) while VA patients had more (p b 0.005). Skyland Trail
patients had signiﬁcantly poorer performance on the UPSA than
VA patients (p N 0.001). Differences on the MCCB total score and
total PANSS scores were not signiﬁcant.3.2. Vocational functioning
Figure 1 presents the changes in vocational functioning over the
course of illness for the two samples. As can be seen in the ﬁgure,
48% of cases experienced no decline in status from their best job to
their most recent job, indicating that more than half of the sample ex-
perienced worsening. In fact, 17% of cases had a most recent job that
was two or more social categories worse than their best job.
Table 2 presents comparative vocational functioning statistics for
the two groups. Lifetime job status differed signiﬁcantly between
the Skyland Trail and Atlanta VA patients. Skyland Trail patients
had “best jobs” of signiﬁcantly greater status compared to the At-
lanta VA cohort and they also had latest jobs of signiﬁcantly higher
status. With the two groups combined, there was a statistically sig-
niﬁcant decline in vocational status from best to most recent job, t
(75) = 4.20, p b 0.001; the changes within each group were also
statistically signiﬁcant (both t N 2.60, both p b 0.02). Underscoring
these ﬁndings is the fact that patients who did not decline in
their vocational status had best jobs of signiﬁcantly lower social
status (mean = 2.4, SD = 1.2) than those patients who showed vo-
cational status decline (mean = 3.7, SD = 0.8): t (75) = −4.24,
p b .001. Thus, patients who started out with higher status jobs,
with more room for decline, showed more decline and had most
recent jobs that were similar to those held by people who started
out with lower status jobs.
These patient samples differed considerably in the age. When
we used Pearson correlations to examine the association between
age and best job, last job, and changes in vocational status in the
two samples separately, none of the correlations were statistically
signiﬁcant or substantial in size (all r b .17, all p N .16). These
data may suggest that vocational decline occurs early in the illness,
as these samples differed in age by nearly 10 years and the Skyland
trail patients, although younger, showed evidence of greater voca-
tional decline.
Fig. 1. Change in job status from best job to most recent job.
Table 3
Correlates of vocational functioning across treatment sites.
WRAT PANSS UPSA-B MCCB
Skyland Trail
Total years of patient education 0.40** 0.24 0.09 0.01
Total years of mother’s education 0.10 −0.22 −0.10 0.15
Educational Differences −0.25 −0.38** −0.16 0.12
Atlanta VA
Total years of patient education 0.03 −0.12 0.12 0.29
Total years of mother’s education −0.13 −0.16 0.08 0.14
Educational Differences 0.00 −0.03 −0.01 −0.12
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Table 3 presents information regarding the correlations between
personal and maternal education and their difference, as well as
clinical symptoms, performance-based measures, and vocational
outcomes. There was signiﬁcant association between total years of
patient education and the WRAT-III for Skyland Trail patients. In
this sample, the total years of patient education was not associated
with performance on either the MCCB or the UPSA-B. Maternal ed-
ucation was not associated with any of the symptomatic or
performance-based measures. Reduced educational attainment
compared to the mother’s achievement was associated with more
severe total PANSS scores. In the VA sample, neither the correla-
tions between personal and maternal educational attainment or
their difference nor the symptomatic and performance-based vari-
ables were signiﬁcant.
We computed Pearson correlations between the status scores for
the current, best and changes in job status in the two samples sepa-
rately. In the Skyland trail sample, reduced educational attainment
compared to the mother was correlated with signiﬁcantly lower sta-
tus of the best job (p b 0.05) and lower status for the most recent
job. Greater maternal education also was correlated with higher sta-
tus for the most recent job.
3.4. Cognitive performance
In a ﬁnal analysis predicting vocational functioning, we comput-
ed Pearson correlations between UPSA-B total scores and MCCB
scores and the status of the best and latest jobs, as well as the differ-
ence, in the two samples. Lower MCCB scores predicted greater de-
cline from best to latest job in the Skyland trail patients (r =.41, pTable 2
Job status across the groups.
Skyland trail Atlanta VA t p
N m SD N M SD
Best Job 41 3.15 1.3 36 2.44 1.2 2.49 0.01
Last Job 33 2.64 1.3 37 1.97 0.9 2.48 0.02
Job Change 33 −0.76 1.0 33 −0.33 0.7 2.02 0.05
Note. 9-point (1–9) scale. 1 is lowest and 9 is highest.b 0.005), but none of the other vocational outcomes were correlated
with the performance based measures (all r b .21, all p N 0.19). In
the Atlanta VA patients, none of the correlations were signiﬁcant
(all r b .29, all p N 0.09). Thus, poorer cognitive performance
predicted vocational declines in the group with the highest level of
baseline attainment.4. Discussion
In this study, we found that samples of schizophrenia patients from
different socio-economic backgrounds had different levels of voca-
tional functioning, different patterns of variations in educational at-
tainment between mothers and patient offspring, and slightly
differing courses and correlates of vocational attainment. Despite bet-
ter premorbid functioning, higher family educational attainment, and
higher current employment rates, patients recently admitted to a pri-
vate rehabilitation facility (Skyland Trail) had more disability in the
domain of independent living skills than stable patients at a VABest Job Last Job Job Change
Skyland Trail
Total years of patient education 0.24 0.09 −0.01
Total years of mother’s education 0.25 0.33* −0.20
Educational Differences −0.36** −0.30* −0.01
Atlanta VA
Total years of patient education 0.14 0.00 −0.02
Total years of mother’s education 0.32* 0.17 -.18
Educational Differences 0.37* 0.17 -.22
*p b 0.05, **p b 0.01.
Job status change.
Percentage of cases.
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responsible for their residence. Moreover, the Skyland Trail patients
held jobs of greater complexity as their best job and most recent job
compared to the Atlanta VA patients. This not only suggests that
Skyland Trail patients had greater access to educational and vocational
opportunities prior to onset of symptoms but also that a subset of this
sample experienced the greatest decline from premorbid status. Fur-
ther, there was signiﬁcant decline in vocational attainment across
the entire sample of patients, amongst which patients with higher-
status jobs were at the highest risk for decline over time. Patient age
did not correlate with vocational functioning or vocational decline.
These results suggest that vocational decline is not part of a long-
term deteriorating course; the younger Skyland Trail patients had ex-
perienced more vocational decline.
There are several limitations of this study. The samples of patients
were from a single geographic area. We did not attempt to stratify our
sample on the basis of vocational attainment and they differ in age. Al-
though we conﬁrmed our assessment of vocational status with infor-
mants and use of records, it is still possible that there are some
errors in terms of vocational status. Employment is determined by
many factors other than individual differences ability variables.
It is possible that the increased maternal education among the
Skyland Trail patients may have been correlated with initial access
to higher status jobs compared to the VA patients. However, those in-
dividuals in the Skyland Trail subsample who had greatest relative ed-
ucational underachievement alsomanifested the lowest level of status
in their initial jobs, suggesting an interaction between ability and op-
portunity in terms of vocational functioning. It is widely understood
(e.g., Rosenheck et al., 2006) that disability compensation may pro-
vide a disincentive to seek employment, leading to low levels of em-
ployment in compensated patients and a disconnection between
levels of skills and real-world achievement (Harvey et al., 2009).
These results also suggest that educational underachievement
relative to parental attainment is not inevitable in patients with
schizophrenia. The Skyland Trail patients, whose mothers have
levels of educational attainment higher than the national average,
completed less education than their mothers, while the Atlanta
VA patients had increased attainment compared to their mothers.
Again, environmental factors may play a role. The largely African-
American mothers of these middle aged patients may have had
access only to substandard educational opportunities as children edu-
cated in the South prior to the 1960s. Further, these patients are all
veterans and it is not clear whether their educational attainment
was associated with equivalent quality compared to the younger
Skyland Trail patients.
In conclusion, the current results provide information that shows
that declines in vocational status are very common in people with
schizophrenia but that the determinants are multi-dimensional. Fur-
ther, premorbid educational attainment appears to be related to
parental social status. In a very interesting analysis of a large (n N
800,000) population sample, Goldberg et al. (2011) reported that
lifetime socio-economic status (SES) and cognitive performance
interacted. SES was only related to risk for schizophrenia in individ-
uals with the lowest levels of cognitive performance. Cases with
poorer cognitive performance from high SES backgrounds had
higher risk for schizophrenia and poorer outcomes. Thus, evidence
of decline from higher, better levels of overall life functioning is as-
sociated with schizophrenia and with risk for poorer outcomes in
the illness, including evidence of vocational drift and inability to
live independently.
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